A highly sensitive and specific radioimmunoassay for kinin (minimal detectable
Kinin, produced in various organs and circulating blood (Fritz et al., 1977; Orstavik et al., 1980; Abe, 1965; Iwanaga et al., 1977) is a vasoactive peptide which has an action on smooth muscle contraction in some organs, induces blood pressure fall by vasodilatation and augments capillary permeability and pain production (Fox et al., 1961; Elliott et al., 1959; Elliot et al., 1960; Armstrong, 1970) .
Recently, it was established that the angiotensin-I converting enzyme is identical to kininase-II (Erdos 1975) , and the angiotensin-I converting enzyme inhibitor has drawn a lot of attention as a hypotensive drug (Vinci et al., 1979b; McCaa et al., 1978) . On the other hand, it has also been shown that blood kinin levels rose in dogs with experimental acute myocardial infarction (Kimura et al., 1973) . In this regard, blood or plasma kinin levels have come to occupy a very interesting position, parti-cularly in the field of cardiovascular diseases.
Although many methods for the determination of bradykinin in blood, employing radioimmunoassay (Mashford & Roberts, 1972; Vinci et al., 1979a; Hulthen & Borge, 1976; Talamo et al., 1969; Mersey et al., 1977; Wong et al., 1975) or bioassay Katori, 1975; Brocklehurst & Zeitlin, 1967) have been reported, the results obtained by these methods showed varying results, and numerous data showed physiologically impossible high levels of blood kinin (ng/ml order) (Vinci et al., 1979a; Talamo et al., 1969; Mersey et al., 1977; Wong et al., 1975; Brocklehurst & Zeitlin, 1967) except Roberts, 1972; Hulthen & Borge, 1976; Abe et al., 1967; Nagaoka & Katori, 1975) . Since these problems still remain in the procedure for the measurement of blood kinin levels, it may be difficult to assess the pathophysiological role of blood kinin in many disorders. In blood or plasma, there are large amounts of kininases (Erdos & Sloane, 1962) and plasma kallikrein or other enzymes (Iwanaga et al., 1977; Webster & Pierce, 1963) , which metabolite and produce kinin, respectively. Therefore, it should be necessary to inactivate both kinin metabolizing and producing enzymes immediately after samping for the accurate measurement of the blood kinin level. In this study, in order to solve the problems of blood kinin measurement and to establish an improved method, some attempts were made by using a very highly sensitive and specific kinin radioimmunoassay method which was reported previously (Shimamoto et al., 1973) .
Materials and Methods
The following materials were obtained from commercial sources Recovery study In our assay system, 500 cpm of 125I-tyrosyl-bradykinin was added to each acidified sample to check the recovery through the extraction procedure.
Concurrently, to compare the recovery obtained by using 125I-tyrosyl-bradykinin with that obtained from cold bradykinin, known amounts of bradykinin (50, 100 and 200 pg/ml) were added to the same blood sample from 3 normal male subjects (age 25, 28 and 29 years). The recovery of 125I-tyrosyl-bradykinin was calculated in each sample, and the blood kinin levels were also determined to calculate the recovery of added cold bradykinin.
Furthermore, the value of recovered cold kinin was corrected by the recovery of 125I-tyrosyl-bradykinin in each sample, and the final value in this study was expressed as the corrected value.
Human subjects
Blood samples were collected in 27 normal subjects ranging in age from 20 to 33 years, and 3 patients with acute myocardial infarction, 46, 67 and 72 years of age. In the cases of acute myocardial infarction, all blood samples were collected within 48 hours after the attack.
Statistical analysis
Statistical analysis was performed with the Student's t-test for paired or unpaired data.
Results

The kinin radioimmunoassay
In the 4 assays, the antibody gave that used in our previous study (Shimamoto et al., 1978) which was obtained 3 months earier from the same rabbit. The standard curve for three kinins, i. e. bradykinin, kallidin and methionyl-lysyl-bradykinin, were almost identical. Therefore, bradykinin was used as the standard kinin in this study. The series of standard curves of bradykinin (n=4) and extracted solution from blood sample are shown in Fig. 1 
Discussion
In the measurement of blood or plasma kinin levels, many methods have been reported (Mashford & Roberts, 1972; Vinci et al., 1979a; Hulthen & Borge, 1976; Talamo et al., 1969; Mersey et al., 1977; Wong et al., 1975; Abe et al., 1967; Nagaoka & Katori, 1975; Brocklehurst & Zeitlin, 1967) . By using bioassay methods (Abe et al., 1967; Nagaoka & Katori, 1975; Brocklehurst & Zeitlin, 1967) or radioim- 
